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! ¬;�·³-Ñ®¤ ù � . Ï*<>=9?A@9?�BDC�EGF ¹HJIJK
L ¤¦ ¹HMIyÊ¤o¨"´eª"Ñ�¬�¤'´C�¤'§1¯s¨Y®«®°eª"ÌJ¨fÑ®¤f¨ ¸ ¹HJI »ONP HJI » ¼ I Q ¾ I>R ¾ I S Â ÇT$�ÌVUW �s¬�©�®°S¤�Ñ¦¨f�¤o¨f�¶k°{¬�«®°�T+Wªq¶Ã©ø®°-Ñ®ª·³��m° ¨Ë³N´{¬µÃ¨YÑ®¤q¨5¸-¬µoÌlª"¥µ¥�ªq¶Ã©o®°W¨f

UW � ¼ ¹HJI Â*XVY ¹HMI Y ¼ ù � . Â
� °N¤�¯-Ñ®ªm¯ª_Ñ�ð¬bªm´W¨f¥µ¬µ ±1Ì�¨"«��ª_ÑÃÄË³N©:oÊ¤�¨Z� ¤'«¦®ª_Ño¢W¤�¥�§HÏ

UW � ¼ ¹HMI Â3» ¹[ ��\ ¹HJI ¼ ù � ù Â
� °-¬�©o§N¤�¢W´S¤v©�®°N¤�¥�ª5«f¨f¥7+s³{þ ¨"©�®°N¤�«vª·´C�¬�´5³N³NÄ�¥µ¬�Äe¬µkª_Ì�Ï

UW � ¼ ¹HJI ÂHMI » ¹[ � ¼ ¹ºÂ \ NP ¼ ù � : Â
] ���H� 9 ��� 0�4N7 � �
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dx

dy

dzJz

Jy

Jx

Jx(x − dx/2)

Jx(x + dx/2)

! ¬;�m³{Ñ®¤ ù � ù Ï _a`b`dc9e�CDFgfhCjikE�lAEnm*`�ibopi CDibl9qro ?sCD=�EutvEnm7w�l9t�ial9q�f-B�B�cxopcG`kfhCDiyE�lzF;?�`kfhC�?{tJC0EzCs=9?"t�i @9?nF}|q~?�l9B�?pE�m�CD=�?2��ch��K
� °S¤�Ñ¦¨Y®¤3¨Y¿¶Ã°-¬�«®°p��¨_«'«v³NÄ�³-¥,¨f®¤v©H¬b´�¨��Cª"¥�³SÄÅ¤�Hv� »��·º��·Àu� Á�¼ ¶�¬µ®°?ª·³-�¶o¨YÑ®§�ª"Ñ�¬�¤'´C®¤v§?´Nª_Ñ®Äu¨f¥�© Â§N³{Ñ�¬�´��Ô�¬�ÄÅ¤Ã¬�´C®¤�Ñ��m¨Y¥�H�Æ3¬�©'Ï

H W � »½¼ � ! ¥�ªq¶o¬�´���¬�´ Â��y¼ � ! ¥�ªq¶o¬�´��1ª·³- Â7�[¼�� ¨Y®¤�ª"ÌT��Ñ®ª5§N³S«¦�¬�ª·´]ª"ÌT� Â ¼ ù � ^ Â
� W � » � ¹[ ¼�º����·º�� ù ¾j�5¾j� Â \ N� �mÀu�CÁ HÔÆ �¹[ ¼�ºv���mº5� ù ¾D� ¾D�CÂ \ N� �·À��CÁ HÔÆ �

���{� ����{� �¹[ ¼�� ¾D� ¾�ÁA�	�CÁ�� ù Â \ N� �·º��·À H�Æ� U� � ¼ ¹ºÂ HÔÆ�H��
¼ ù ��� Â

¶Ã°N¤�Ñ®¤ U� � ¼ ¹ºÂ ¬�©o®°S¤ §S¤v´S©�¬É�±]ª"ÌM®°N¤ÓÑ¦¨f®¤ ª_Ìc¯{Ñ®ª{§S³N«��¬�ªm´iª_Ì���¬�´�H��eÇ� þS¯W¨"´S§-¬�´��Ô®ªÔ¢NÑ®©:oª"Ñ®§S¤¦Ño¬�´ �·º¿¾D�·ÀS¾D�CÁ ¸�©�³SÊ-�Ñ¦¨"«��¬�´��{¸s¨_´N§i³S©:¬�´���®°N¤ «'ª·´ �¬�´5³S³NÄ<¥µ¬�Äe¬µq¸
���
� Æ »��A� \ ¹[ � U��  ¼ ù ��¡ Â

¢�£�¤�¥j¦�§¨¤�©0ª�¦�«j«{¬uJ¬�®}¦�§3¯°©�±	©0ªz§²£�¤,³~¤{±�´j¯�§3µ¶©�ªv¦n±#¤j·�§¨¤{±�´j¯²¸9¤º¹{¬�¦n±»§3¯�§3µ¼¯g´ DPO�KHVMR §²£�¤,³n¯²¸9¤{¥¾½�¤{±¿«j¤©0ªÀ§²£�¤ÂÁÃ¬~·º©0ª"§²£»¦�§*¹{¬�¦�±¿§3¯3§3µÀÄ5®d¬u´Z§²£�¤z¥j¦�§¨¤J©�ª�Ä�¥j©9³n¬�«h§3¯¨©n±Å ª"®¤Ó®°s¨Y � ²sÇ ù ��¡�«vª·³-¥�§ °W¨{�C¤ Ê¤'¤v´p§S¤¦Ñ�¬}�C¤v§ §-¬µÑ®¤'«¦�¥µ±]Ì�Ñ®ªmÄ Ï
UW � »��ÇÆ�È�ÉaÊ�Ë�Ì ¹[ ��\ ¹� I ��ÆhÊ5Ë U� � � �

»�� Æ È�ÉaÊ�Ë�Ì ¹[ � \ NP5� I � Æ Ê5Ë U� � � �
» ÆhÊ5Ë ¼0�"� \ ¹[ � � U� � Â0� �

¼ ù ��Í Â

¶Ã°N¤�Ñ®¤AÎ ¼ Hv� Â ¬�©o®°N¤Óª_Ñ�¬�¤'´ ®¤'§p©�³{ÑðÌ�¨"«'¤?¨YÑ®ªm³S´N§ÏHv�<¨"´S§i®°N¤



��������� 	�
������������	�����	 ���� ��� �"!���#%$�� &'$)(�#�*+�,$-	 �

Ð � ��25; ��Ñ ;�� 03���ÓÒz��� � ��25; ��Ñ ;��ÕÔ �k03��4N7 4N7 ;�2
Öøª·´N©�¤¦Ñ��C¤v§e²5³W¨_´Cð¬Éð¬b¤v©�¨fÑ®¤��°Sªm©�¤�®°W¨f�§Nª?´Nª_T�m¨"´-¬b©ð°eÌ�Ñ®ªmÄ�ª"Ñ3©�¯{Ñð¬�´���¬�´C®ª ¤®þ{¬�©:�¤'´N«'¤Ó¨f�¨"´C±Ô�¬�ÄÅ¤

ª"Ñ�¯{¥,¨"«'¤_Ç � °S¤¦Ñ®¤�Ìúª_Ñ®¤"¸C®°N¤�Ñ¦¨Y®¤Ãª_ÌH¯-Ñ®ª5§N³S«¦�¬�ª·´Ë®¤�Ñ�Ä�¬b´1®°S¤k¨_«v«'³NÄ�³-¥,¨fð¬bªm´ÅÄË³N©:3Ê¤o¬�§S¤v´C�¬�«q¨Y¥µ¥µ±Å¤v²5³s¨Y¥
®ª�×'¤¦Ñ®ª9� Ìúª_ÑÃ«vª·´N©�¤¦Ñ��C¤v§ ²5³W¨_´ �¬µ�¬�¤'©'Ï

�5Ø �
� Æ »��"� \ ¹[xÙ»Ú ¼ ù ��Û Â
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C¤ ¯{¥,¨"«'¤"Ç

$)´C®¤¦Ñ®´W¨f¥H¤v´S¤¦Ñj�_±u¬b©Ã«vª·´N©�¤�Ñß�C¤'§HÏ
�»à
� Æ »'�A� \ ¹[xá ¼ ù ��â Â

� þs¨_ÄÅ¯-¥�¤'© ª_Ì�®°-¬�´��m©k®°W¨f�¨fÑ�¤ ±�©�§ «vª·´N©�¤�Ñß�C¤'§Í¬�´N«�¥�³N§N¤ÅÄ]¨n�·´N¤��¬;×f¨f�¬�ªm´Íª_Ñ�©�¯{¬�´U§N¤'´N©:¬µ�±·¸c¨f®ªmÄe¬�«
ª"Ñ®§S¤¦Ñq¸W¨_´N§i¯ª"¥,¨fÑ�¬;×q¨Y�¬�ªm´�Ç � ´C�Ñ®ªm¯C±1¬b©Ã´Nª_�«'ªm´S©�¤¦Ñ�� ¤'§H¸S®°5³N©ø�°S¤¦Ñ®¤�ÄË³N©:�Ê¤�¨_´p¤®þS¯-Ñ®¤v©�©:¬�ª·´HÏ

�5ã
� Æ »��A� \ ¹[xä � U� ¼ ¹º�¾ Æ Â ¼ ù � . �CÂ

¶Ã°N¤�Ñ®¤ U�^¬�©�®°N¤kÑ¦¨Y®¤kª"Ì�¤v´C�Ñ®ª·¯ ±]¯{Ñ�ª5§S³N«��¬�ªm´]¯¤¦ÑÃ³S´-¬µ�� ª_¥�³NÄÅ¤_Ç
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ÄÅ¤f¨_´C�ÊC±Å®°N¤2+W³5þiª_Ìc¤'´C�Ñ�ª·¯C± ¹[xäuê
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→

σ•

! ¬;�·³-Ñ®¤ ù � : ÏÃë�Bn=9?noAfhCjiyBJì~ikBDCscGF;?"Enmí?nlhCsF;E�ìsîz��c��vfGl�trtG?nl9eji C¨îzE�m�?�l-CDF;E�ìDî,ìnF;Eut�c9BDCDiyE�luK
ï�=nfhC>ike2o ?-fGlhC2ðsîpCs=9?ÀB{E�lhCjialGcGcxoñ`diboÀi CÃEnm�Cs=9?À?�lhCsF;E�ìsîJtG?nl9eDi C¨îDò ã9ó

ô�´N¤�¶o¨'±u®ª�¢W´S§Ò¨eÄÎ¤q¨"´{¬�´��_Ìú³{¥¿¯{¬�«��³{Ñ®¤�ª_ÌA®°S¤?¤v´C�Ñ®ªm¯C±]§N¤'´N©:¬µ ±i¬�©o®ª ¦�´j´j¬u�¤M§²£»¦�§Ã¤j¹�¬u¯3®d¯°õD¥s¯²¬u§²£�¤�¥D�©9³�µn±�¦�J¯3«{´À¦jÄGÄ5®d¯�¤{´À®}©h«s¦�®²®bµGöí� °N¤'´H¸-®°N¤k¤�þS¯{Ñ®¤v©�©:¬�ªm´uÌúª_ÑÃ¤v²5³{¬µ¥µ¬�Ê-Ñ�¬�³SÄ «®°W¨_´��·¤v©'¸
�u÷z»	øA��ùú�üûp� � ��ý ��þ � � Ü"� ¼ ù � .m. Â
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øA� ã »�� à ��ûZ���p� ý � þ � � � � ¼ ù � . ù Â
$�o¬�©o³N©�¤�Ìú³{¥H®ª��·¤v´S¤¦Ñ¦¨f¥µ¬;×v¤�®°-¬b©�®ªeª"®°N¤�Ñ�®°S¤¦Ñ®ÄÅª5§-±-´s¨"Äe¬�«o©:±-©�®¤'ÄÅ©�ª_ÌA¬�´C®¤�Ñ®¤v©:Ó¨"´S§]¶oÑ�¬µ®¤Ó®°N¤?¨_Ê�ªh�C¤
¤v²5³s¨Y�¬�ª·´Ò¨"©

øA� ã » � à � ý � � � �·º � ¼ ù � .-: Â
¶Ã°N¤�Ñ®¤Ó®°N¤ � ��¨YÑ®¤"�m¤'´N¤�Ñ¦¨Y¥µ¬;×'¤v§^¯ª"®¤'´C�¬,¨Y¥�©Ã¨_´N§]®°N¤ º ��¨YÑ®¤"�m¤'´N¤�Ñ¦¨Y¥µ¬;×'¤v§^§-¬�©�¯{¥,¨"«'¤vÄÅ¤'´C®©vÇ
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